INTRODUCTION
A large body of finance literature has found that simple trading strategies based on past stock returns yield extra normal profits. Broadly, the trading strategies can be classified into contrarian and momentum. Contrarian strategies are based on price reversal while momentum strategies are based on price continuation. Many studies have dealt extensively with these prior return strategies and the strategies generally exhibit time specificity. It has been observed that contrarian strategies perform well for very short term (0 months -3 months), see (Lo and MacKinlay (1990) and long term (3 years -5 years) windows, DeBondt and Thaler (1985, 1987) while momentum strategies perform well for short term (3months -12 months) period, Jegadeesh and Titman (1993) .
The source behind short-term momentum patterns still remains a puzzle. Many studies have been conducted to account for their profitability. Some attribute it to market underreaction to firm specific information (Chan et al. 1996) ; others assert that they are an outcome of missing risk factors (Fama French, 1996) while Barberis et al., 1998 , Daniel et al., 1998 and Hong and Stein, 1999 have developed behavioral models to explain the momentum phenomenon.
In this chapter, short-term prior return patterns are tested by forming portfolios on basis of past returns (Return Portfolios), company characteristic and past returns (Double Sorted Portfolios). The study also considers Triple Sorted Portfolios based on size and Price to Book (P/B) ratio and size and Price to Earnings (P/E) ratio characteristics and past returns. Also, risk models (CAPM and Fama French threefactor model) are examined to test whether they can explain momentum profits. The chapter inter alia evaluates if there are any prior return effects in sector data and whether the sector factor formed on these prior return effects, can possibly explain a part of abnormal returns for sample portfolios. The Carhart four-factor model has been modified by replacing the stock momentum factor with sector momentum factor and hope that the version provides a better explanation of the cross-section of average stock returns.
The chapter is organized as follows. Section 1 gives a brief description of data and their sources. In section 2, we discuss the methodology as well as empirical results relating to stock momentum portfolios. In section 3 we test, for any prior return effects in sector data and examine evidence for four factor model comprising of Fama French factors and an additional sector factor. Section 4 presents the managerial implications and section 5 contains concluding remarks.
DATA AND THEIR SOURCES
The data comprises of monthly share prices adjusted for stock splits, stock dividends and rights issues of 450 companies that form part of Bombay Stock, BSE-500 index to June of year t) and the portfolios are rebalanced every 6 months based on double sorting criteria. The sub-portfolios are labeled as S1, S2, S3 and B1, B2, B3 for company size criteria and L1, L2, L3 and H1, H2, H3 for other company characteristics.
The construction of triple sorted portfolios for 6-6 strategy is as follows: In December of year t-1, sample securities are sorted on basis of company size into two groups, Small and Big. Next, sample stocks are regrouped on basis of value factor ((P/B)/ (P/E)) and two groups are formed, Low and High. Intersection between the two criteria is used to form four portfolios, SL, SH, BL and BH. Within each four groups, three momentum portfolios are constructed as described for double sorted portfolios.
The portfolios are labeled as SL1, SL2, SL3, SH1, SH2, SH3, BL1, BL2, BL3 and BH1, BH2, BH3. Estimation of 12-12 strategy is done in similar manner, where portfolio formation and holding windows are both reset to 12 months.
The mean excess returns for sample portfolios are reported in Table 3 .1. Results of 6-6 and 12-12 investment strategies are provided in Panel A and B respectively. Table 1 also reports MoM portfolios, which are estimated as the difference between winner and loser portfolios, and Equally-Weighted-Index (EWI), which is the simple average of excess returns for all sample portfolios. The results are reported for only winner and loser portfolios as the analysis concentrates on corner portfolios.
Strong momentum profits are observed for test portfolios over the study period.
Momentum profits for return portfolios for 6-6 (12-12) investment strategy are 1.56%
(1.10%) per month. The 6-6 characteristic sorted portfolios provide similar momentum profits. More complex portfolio formation based on double and triple sorts do enhance momentum profits for the following cases: Low P/E-Return (1.91%
per month), High PSG-Return (2.09% per month), BH of Size-P/B-Return (1.79% per month) and SL of Size-P/E-Return (2.61% per month) portfolios. In case of Size and P/E portfolios, high returns may be due to the fact that small firms and low P/E stocks enjoy less analyst coverage and hence unable to soak much of momentum profits.
Strong profits on big size and high P/B portfolio defy any theoretical explanation and perhaps can be attributed to irrational investor behavior. Low PSG portfolios are expected to contain distress firms and hence should provide larger returns than High PSG firms, see Fama and French (1996) . However, it is observed that High PSG portfolios give a better performance than Low PSG portfolios in Indian context. Sehgal and A. Balakrishnan (2010) report similar results for India. They find that high PSG stocks outperform low PSG stocks, which is contrary to international evidence.
This can probably be explained by an argument that market participants perceived high growth to be linked with risk and hence expect greater return for such companies.
Comparing the returns on corner portfolios with EWI, it is found that momentum profits are more strongly contributed by winner portfolios, almost two times compared to loser portfolios for both 6-6 and 12-12 strategy. This implies that probably market relatively underreacts more in case of winners than losers.
Overall momentum profits are much stronger for 6-6 than for 12-12 investment strategy. However, one should keep in mind extra trading costs, required for 6-6 strategy due to more frequent portfolio rebalancing. For 12-12 strategy, characteristic sorted portfolios enhance momentum profits to a greater extent compared to 6-6 for return portfolios do not vary much from those of unadjusted returns (see Table   3 .1). The reason for slight difference is due to very small variation in beta values of corner portfolios. Similar results are obtained for double and triple sorted portfolios for both 6-6 and 12-12 strategies. Thus the market factor is unable to absorb abnormal profits. The evidence is consistent with that for US market (Jegadeesh and Titman, 2001 ).
Fama French model also fails to explain superior profits for most of the sample portfolios. For return portfolios, the difference (P5-P1) for Fama French alphas has increased to 1.71% from CAPM alphas of 1.53% in case of 6-6 strategy and to 1.25% from 1.07% in case of 12-12 strategy. These findings are in line with Jegadeesh and
Titman (2001) Next, mean market capitalization and P/B ratio have been found for all corner portfolios as shown in Table 3 .4. Average market capitalization for corner portfolios is computed for each sample year and then the mean of these yearly average market capitalizations is obtained for each portfolio. Similarly, mean P/B ratio ahs been estimated. For most of the sample portfolios it is observed that loser portfolios comprise of small size and low P/B stocks compared to winner portfolios with a greater variation in the value (P/B) attribute.
The failure of Fama French model is also reflected by the fact that 15 out of 19 FF alphas for winner portfolios are significant at 5% level (on 1-tail basis) for 6-6 strategy. For 12-12 strategy 9 out of 19 winner portfolio alphas are again statistically significant. Interestingly, winner portfolios whose alphas sober down load on value (P/B) factor while size factor plays virtually no role in discriminating between corner portfolios. This is in contrast to previous research for Indian market (Sehgal and Balakrishnan, 2008) where size factor absorbed a major part of momentum profits and the value factor was relatively unimportant. The failure of Fama French model to stand the test of time in Indian context with regards to explaining momentum profits raises doubts about its universal applicability. The style characteristics like size and value may not be risk factors but represent investor fancy for these attributes, which keep changing over a period of time.
Lastly, zero investment trading strategies has been developed for prior return and characteristic sorted portfolios by going long on winners and notionally short selling losers, generally adopted by hedge funds and global portfolio managers. Given the empirical failure of Fama French model in the study, CAPM based alpha differentials have been reported in Table 3 .5 for the zero outlay strategies. For 6-6 strategy, 5 out of 19 alpha differentials are statistically significant at 5% level (on 1-tail basis) and for 12-12 strategy 6 out of 19 alpha differentials are statistically significant. The optimal investment strategy in Indian context seems to be triple sorted criterion whereby one buys small stock, Low P/E-winner portfolios and short sells big stocks, High P/E-loser portfolio. The inability of risk models (CAPM as well as Fama French) to account for momentum profits probably provides support to behavioral story.
Under short selling restrictions as is the case in India, investors can only adopt long strategy. In such a case, the winner portfolio based on small size, low P/E (SL) and 6 month prior return strategy performs best among short-term strategy formation with a monthly return of 4.80% per month.
MOMENTUM PATTERNS IN SECTOR RETURNS AND THE FOUR-FACTOR MODEL
CAPM and Fama French model are unable to absorb momentum profits implying that there exists some other risk factor which needs to be taken into account or alternatively the abnormal profits are simply due to irrational investor behavior.
Moskowitz and Grinblatt (1999) The study attempts to verify if there are any momentum patterns in sector return for India. For 6-6 investment strategy, in December of year t-1, the sample securities are categorized into 10 sectors according to Global Industry Classification System (GICS). The excess monthly return for each sector is then calculated from July to
December by taking the simple average of returns on securities that form part of each of these sectors. The individual sectors are then ranked on basis of past six month's average monthly past excess returns. The ranked sectors are then classified into quintiles, K1 to K5. K1 comprises of sectors with lowest average past returns and K5
comprises of sectors with highest average past returns. Equally weighted excess returns are estimated for sector portfolios for the next six months (that is, January to based on ranking of six month's average monthly past sector returns, that is, January to June of year t. The process is repeated till the end of sample period. For 12-12 strategy, estimation has been done in similar manner except that portfolio formation and holding windows are reset to 12 months.
The returns for sector portfolios are reported in Table 3 .6. Strong sector momentum of 0.96% (1.27%) per month for 6-6 (12-12) strategy have been found suggesting that there are momentum patterns in sector returns. Unlike stock portfolios, momentum profits are stronger on 12-12 window than 6-6 window for sector portfolios. It may probably be explained by the fact that investors in general perform stock analysis more frequently than sector analysis. This leads to a weaker stock momentum as one elongates the portfolio strategy time windows from 6-6 to 12-12 months. On the other hand, sector momentum continues to be strong (and actually amplifies) over relatively longer period strategy formation.
Liu and Zhang (2008) document that growth rate of industrial production is a risk factor in asset pricing tests and can explain more than half of momentum profits. With the above knowledge, sector factor has been added as an additional risk factor to Fama French model to form a four-factor model. The aim is to evaluate if strong momentum profits reported for return and characteristic sorted portfolios are captured by sector factor. The sector factor has been formed as the difference of winner sectors and loser sectors, (WML).
The four factor model is as follows:
Where, w is sensitivity coefficient for WML factor and all the other terms are same as
The multi-factor model is different from the Carhart version. Unlike stock momentum factor used by Carhart, sector momentum factor has been employed besides the three Fama French factors for explaining returns. Given the argument by Liu and Zhang (2008) , sector momentum factor seems to have greater economic foundation compared to stock momentum factor. Moreover, sector momentum accounts for major part of stock momentum when the results are compared for return momentum and sector momentum given in Tables 3.1 and 3.6 respectively.
The returns are regressed for the sample portfolios on the four risk factors. According to the findings of this study, it seems that sector selection is relatively more important than stock selection while developing trading strategies.
MANAGERIAL IMPLICATION OF RESEARCH
The research findings have important implications for global fund managers who attempt to develop trading strategies that provide extra normal returns. Specifically it is observed that 1) Momentum based trading strategies are highly profitable even after risk adjustment.
2) Short window (6-6) momentum strategies perform better than long window (12-12) momentum strategies.
3) Characteristic sorted momentum portfolios generally do better than return momentum portfolios.
4) About two-thirds of stock momentum in India is an outcome of sector momentum. Sector momentum factor does explain part of stock momentum profits.
In light of these observations from portfolio manager's perspective it is suggested that they adopt small size, low P/B based momentum trading strategy in the Indian environment as it is the most profitable on risk adjusted basis. From academic point of view, it is recommended that a four-factor model comprising of three Fama French factors and an additional sector momentum factor should be used as a benchmark for performance evaluation.
CONCLUSIONS
Momentum is one of the most challenging and puzzling asset pricing anomaly in finance literature over the last two decades. Despite the universal evidence on momentum profits, the source of such profits is still an academically debated issue.
Some attribute it to missing risk factors in asset pricing benchmark (like CAPM) which could be captured by more comprehensive multifactor models (like Fama French three factor model). Others attempt to provide a behavioral explanation to this phenomenon.
In this chapter, three key propositions have been examined for the Indian environment, (1) Are there any momentum patterns in stock returns? (2) Can these momentum profits be absorbed by risk models? (3) Is stock momentum an outcome of sector momentum? Strong momentum patterns have been found in stock returns for prior returns sorted portfolios which are stronger for 6-6 compared to 12-12 investment strategy. Further, company characteristics such as size, P/B and P/E help in designing momentum trading strategies which result in higher profits vis-à-vis single sorted (prior return) portfolios.
It is observed that CAPM fails to explain returns on winner portfolios. This can be explained by the fact that there is very little difference in betas for the winners and losers. Further, momentum returns for most of the winner portfolios are not explained by Fama French model especially in case of 6-6 strategy. The results show that winners comprise of large size and generally high P/B stocks thus defying the risk story. The value factor does play some role in absorbing part of momentum profits in case of few winner portfolios, while the size factor seems to be clearly irrelevant. This is in contrast to previous findings for Indian market (Sehgal and Balakrishnan, 2008) where the size factor absorbed some momentum profits while value factor had no significant role in the return generating process. The results raise doubts whether size and value characteristics mimic for any missing risk factor in stock returns. Perhaps, they represent irrational investor fancies for these attributes which tend to change over time.
Next, the study tests for long-short zero investment trading strategies and find that some alpha differentials provide statistically significant profits on risk adjusted basis (based on CAPM given empirical non validity of Fama French model in this case).
Strong momentum patterns are also observed for sector returns. Returns on stock momentum portfolios load on sector momentum factor. The sector factor represents an additional risk dimension to the extent that winner sectors are riskier than loser sectors owing to differences in demand/supply conditions as well as environmental factors including government policies and foreign competition. The findings imply that sector momentum accounts for a major part of stock momentum and hence sector selection is more important than security selection while developing momentum based trading strategies.
The evidence has important implications for portfolio managers and investment analysts who are continuously in pursuit of trading systems that provide extra normal returns. This chapter contributes both to asset pricing as well as behavioral finance literature. It is suggested that the work may be extended to other emerging markets to verify if momentum patterns are robust across these markets and to determine implications for global portfolio management strategies. Size-P/B -Return Portfolios
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